Investigation of pulmonary embolization in a patient revealed an unusual and unexpected potential source. Failure of radiographicallyguided percutaneous transvenous retrieval of a long intravenous catheter fragment was clearly demonstrated at post-mortem examination to be due to the fragment being firmly adherent to mural thrombus in a tributary of the left hepatic vein.
Case report A 65-year-old woman with atrial fibrillation omitted her digoxin and diuretic whilst abroad and required admission to an 'intensive care unit' for eight days. During the next three months, after returning to Britain, she complained of vague chest pains and breathlessness. She had slight central cyanosis but otherwise was in atrial fibrillation with a well controlled ventricular rate without evidence of cardiac failure or focal pulmonary disease.
She was subsequently admitted to hospital for investigation, during which an intermittent lowgrade pyrexia was recorded. Haemoglobin concentration was 15.0 g/dl, white cell count 14.4 x 109/l (normal differential), Westergren erythrocyte sedimentation rate 29 mm in the first hour, normal serum urea and electrolytes and minimal elevation of serum alkaline phosphatase, aspartate transaminase and gammaglutamyl transpeptidase. Electrocardiography showed atrial fibrillation without acute changes. Forced expiratory volume in the first second was 1.0 1, vital capacity 1.7 1 (predicted values 2.0 1 and 2.7 1 respectively); arterial hydrogen ion concentration was 35 nmol/l, carbon dioxide tension 5.2 kPa and oxygen tension 10.1 kPa (breathing air). A ventilation and perfusion pulmonary scintigram was characteristic of multiple pulmonary emboli and a small thrombosis in the left popliteal vein was demonstrated on venography. On chest Xray an approximately 35 cm length of radioopaque cannula was evident, extending from the left subclavian vein, through the left brachiocephalic vein, superior vena cava and right atrium and into the inferior vena cava. A retrospective history strongly implicated the foreign treatment as the origin of the embolized catheter fragment, although the patient had not been told of its occurrence.
On the basis of these investigations, anticoagulation with heparin was commenced, followed later by warfarin therapy.
Two attempts at radiographically-guided percutaneous transvenous removal of the cannula failed because the fragment could not be dislodged. During one session the patient developed ventricular fibrillation, and direct current defibrillation restored sinus rhythm. Whilst awaiting transthoracic surgical removal of the cannula, the patient suffered a cardiorespiratory arrest with an unsuccessful resuscitation.
A large acute myocardial infarction, with occlusion of the left coronary artery by pale thrombus, was demonstrated at post-mortem examination. The inferior end of the cannula was, 'Accepted 13 March 1984 2Present address: St Thomas' Hospital, London SEI 0141-0768/84/07061 5-02/$O01.00/0 however, found to be firmly adherent to mural thrombus in a tributary of the left hepatic vein; it was removed only by sharp dissection. The cannula was otherwise free of reaction.
Discussion
The widespread use of intravenous catheters is associated relatively rarely with embolization of fragments (Mehta et al. 1983 ); the morbidity of embolization is, however, considerable (Fisher & Ferreyro 1978) . There has been great interest in radiographically-guided retrieval of intravenous foreign bodies, a technique preferable to the more invasive surgical retrievals; Fisher & Ferreyro (1978) present an excellent review. The necessity for early retrieval has been emphasized (Mehta et al. 1983 , Fisher & Ferreyro 1978 , not only to reduce the frequency of complications, but also because the recovery of fragments lying proximal to the tricuspid valve is easier.
Catheter fragments embolized to the heart are associated with a 71% chance of fatal or serious complications, especially with prolonged retention (Fisher & Ferreyro 1978) . Table 1 illustrates the tendency for fatalities and complications to be associated with fragments in the central circulation. It also, for uncomplicated cases, contrasts patterns of embolus distribution in short (less than four months) and long-term (greater than nine months) retention; it is evident that, after prolonged retention in central circulation, catheter emboli probably have a tendency either to migrate to the pulmonary circulation, or to have more complications when in the central veins or right heart.
The extreme length of the catheter fragment and its firm anchorage in mural thrombus after prolonged intravenous retention, as seen in this case at post-mortem examination, appear to be hitherto unrecorded features of catheter embolization. This mural attachment precluded retrieval by the less invasive, radiographicallyguided, non-surgical methods; it is also possible that a transthoracic surgical approach would have been thwarted by the infradiaphragmatic fixation of the cannula. If such a cannula, with attached mural thrombus, had been dislodged by manipulation during retrieval, massive pulmonary embolization would have been a possible serious sequel.
